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ABSTRACT
Background: Cephalopelvic disproportion (CPD) is a disparity between the fetal head and maternal pelvis, usually in the absence of fetal or maternal 
jeopardy.  It is a very common complication during labour, and it is associated with a very high caesarean section rate. Delay in intervention could lead to 
obstructed labour. Short stature, fetal macrosomia and pelvic abnormalities are common risk factors. The aim of this study was to determine the 
influence of maternal height, age, clinical pelvimetry, and birth weight on cephalopelvic disproportion in the Niger Delta University Teaching Hospital, 
Bayelsa State.
Materials and Methods: This is a retrospective case controlled analysis of 5,205 parturients who received antenatal care, and delivered at the Niger Delta 
University Teaching Hospital, from January 2010 to December 2015. Of these, 588 patients who had cephalopelvic disproportion were identified. Data 
concerning their maternal age, parity, height, pelvimetry, gestational age at delivery, and fetal demographic characteristics were collected and analyzed. 
This was compared to a control group of 588 parturients who were randomly selected among parturients who had spontaneous vaginal delivery (SVD) 
during the study period. 
Results: A total of 5,205 women delivered during the period of study, out of these, 588 women had cephalopelvic disproportion, giving a rate of 11.3%. 
Majority of the women who had CPD were nulliparous (47.6%).  Women who were  150.0 cm tall or less were 3 times more likely to have cephalopelvic 
disproportion in labour than those who were over 150.0cm tall. P = 0.001, Odds Ratio = 3.69 [CI, 2.49 -5.47].  Women who delivered babies with birth 
weight ≥ 4000 grams had significantly more cephalopelvic disproportion, than those who delivered babies with birth weights of 2501 – 3999 grams. Odds 
Ratio = 0.22, p = 0.001 [CI, 0.14 -0.33]. There is a significant negative correlation between maternal height and parity with cephalopelvic disproportion. [r = 
-295, p = 0.001] and [r = -197, p = 0.001] respectively. There is also a significant positive correlation between birth weight and gestational age at delivery 
with CPD [r = 0.24, p = 0.001] and [r = 0.149, p = 0.001].  Linear regression analysis of the independent variables reveal that maternal height was the biggest 
predictor to CPD. Coefficient of determination R2 = 0.089(8.9%), F= 112.2, p = 0.001. 
Conclusion: Short stature is independently associated with an increased risk of intrapartum caesarean section in Nigerian women. We advocate for an 
early recourse to caesarean section to avoid undue morbidity.
 Key words: maternal height, parity, age, birth weight, cephalopelvic disproportion, caesarean section.
Synopsis: Short stature is independently associated with an increased risk of intrapartum caesarean section in Nigerian women.
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INTRODUCTION
ephalopelvic disproportion (CPD) is 
Ca disparity between the foetal head 1and maternal pelvis , usually in the 
absence of foetal or maternal jeopardy. CPD 
is a very common condition diagnosed daily 
in maternity units across the globe. 
Cephalopelvic disproportion accounted for 
220.2% of Caesarean sections in Enugu.  the 
3incidence in Malawi is 2.3%.
Several factors have been identied as causes 
of CPD in both mother and the foetus. The 
most predominant foetal factor is fetal 
4
macrosomia , while the most important 
maternal contributor to CPD is contracted 
pelvis. Contracted pelvis is dened as 
shortness of one or more of the pelvic 
diameters by 0.5cm.  In the tropics, it is 
commonly caused by impairment of growth 
by ill- health and malnutrition in childhood 
and adolescence. This in conjunction with 
genetic factors may produce small or women 
with short stature. 
Various studies have established a strong 
association between pelvic inlet contraction 
5,6
and short stature . Short stature is typically 
dened as an adult height that is more than 
two standard deviations below the mean for 
age and gender. In developed countries, 
women who are less than 5 ft or 153 cm tall 
are said to be short. However in Africa, a 
height of ≤ 150 cm has been assumed by some 
6  studies.  
20
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Another important cause of CPD in the 
7
tropics is pelvic deformity.  It may result 
from diseases of the pelvic bones and joints, 
and they include: rickets, osteomalacia, 
diseases of the pubic and sacroiliac joints, and 
fracture of the pelvis from trauma. Also, 
pelvic deformity may result from spinal cord 
disease such as: kyphosis, scoliosis and 
8
spondylolithesis.
A  g r e a t  m a j o r i t y  o f  w o m e n  w i t h 
cephalopelvic disproportion are diagnosed 
9during labour.  It is usually recognized when 
in the presence of poor progress in labour, 
there is moderate to severe caput and 
molding. A condition very frequently 
encountered during labour is occipito-
posterior position. In direct occipito-
posterior position, inadequate exion of the 
fetal head presents a wider diameter, which 
could lead to disparity between the fetal head 
and maternal  pelvis ,  cephalopelvic 
10 
disproportion then results. Deep transverse 
arrest or arrest of the fetal head in second 
stage labour may suggest mid-pelvic 
disproport ion.  Fai lure  to  recognize 
cephalopelvic disproportion in labour may 
result in obstructed labour, with its sequelae. 
Studies have revealed that about 99% of 
women with CPD in labour end up with 
1,10
emergency caesarean section.    
 Antenatal diagnoses involve the use of 
clinical pelvimetry and magnetic resonance 
6
imaging.  In addition, absence of engagement 
of  the fetal  head at  term, abnormal 
presentation, and very big baby may suggest 
CPD. Evidence has demonstrated beyond 
reasonable doubt that labour outcome does 
not correlate linearly with pelvimetry 
6,11,12
ndings , therefore trial of labour is 
advocated when there is no contraindication 
to vaginal delivery. 
This study intends to determine whether 
maternal height, age, parity and birth weight 
have signicant inuence on cephalopelvic 
disproportion among women in the Niger 
Delta University Teaching Hospital, Bayelsa 
State. 
MATERIALS AND METHODS 
The study was carried out in the Department 
of Obstetrics and Gynaecology, Niger Delta 
University Teaching Hospital in Bayelsa 
state, Nigeria. It is case control study 
involving 5,205 parturients who received 
antenatal care, and delivered at the Niger 
Delta University Teaching Hospital between 
January 2010 and December 2015. Out of 
these, 588 patients who had cephalopelvic 
disproportion (CPD) were identied. Also 
included were booked paturients who had 
grossly contracted pelvis, diagnosed by 
clinical pelvimetry, and had elective 
caesarean section. 
Ethical approval was obtained from the 
ethical committee of the Niger Delta 
University Teaching Hospital for the conduct 
of this study. 
D a t a  o n  t h e i r  s o c i o d e m o g r a p h i c 
characteristics, maternal height and weight at 
booking, and their foetal characteristics were 
obtained from their antenatal, labour ward 
and theater records and analyzed. This was 
compared to a control group of 588 
parturients who were randomly selected 
among the women who had spontaneous 
vaginal delivery (SVD) during the study 
period.  
Data collected were coded and entered into a 
spreadsheet using SPSS version 22 for 
®windows  statistical software which was also 
used for analysis. The mean, standard 
deviation and percentages of variables were 
calculated. Signicant differences between 
the two groups were determined using Chi 
square test to compare categorical variables. 
Means of categorical variables were 
compared using the student's t - test. Pearson 
correlation coefcient, and linear regression 
analysis were also carried out. Condence 
interval was set at 95%, differences were 
considered signicant at a P value < 0.05. 
CPD than those in right occipitoposterior 
position. Odds Ratio = 0.59, p = 0.001, [CI, 
0.43 -0.81]. All the women with contracted 
pelvis (100%) had CPD. Women with 
borderline pelvis did not have signicantly 
more CPD than those with contracted pelvis. 
Odds Ratio = 0.89, p = 0.31, [CI, 0.67 - 1.12].
Table 2 shows the relationship between with 
cephalopelvic disproportion. Women who 
were  150.0 cm tall or less were 3 times more 
likely to have cephalopelvic disproportion in 
labour than those who were over 150.0cm 
tall. P = 0.001, Odds Ratio = 3.69 [CI, 2.49 -
5.47]. Women whose fetuses were in direct 
occipitoposterior position (DOP) had more 
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0.001 [CI, 0.55 – 0.89], maternal height P 
=0.001   [CI, 7.43 – 9.01], gestational age at 
delivery p = 0.01 [CI, 0.07 – 0.53], and birth 
weights p = 0.001   [CI, 0.47 – 0.59], among the 
women who had CPD when compared to 
those who had normal delivery. The mean 
maternal age for the study group was 28.1 ± 
5.4 years, and 28.53± 4.9 years for the control, 
The difference was not signicant, p = 0.15 
[CI, 0.16 – 1.02].  However among the 
teenagers, (age < 19 years), 56 (6.1%) had 
CPD, while 16 (2. 7%) delivered normally. 
The difference was statistically signicant. Z 
= 2.70, p = 0.003 [CI, 0.89 – 5.95.]
RESULTS 
A total of 5,205 women delivered during the 
period of study, out of these, 588 women had 
cephalopelvic disproportion, giving a rate of 
11.3%. Majority of the women who had CPD 
were nulliparous (47.6%). Majority of the 
women were aged 25 -29 years (37.4% for 
CPD and 44.3% for SVD), and most of the 
patients attained secondary education (44.6% 
for CPD and 47.2% for SVD). 
Table 1 shows the mean values in the 
independent variables There was statistically 
signicant difference in the mean parity p = 
Table 1: Difference in mean values among the independent variables
Parameter   CPD                                  SVD                             t -test       p-value             95% CI           
Mean age  28.1 ± 5.4years          28.53± 4.9 years                 1.40     0.15        
Mean parity 1.31 ± 1.82  2.03 ± 1.77  8.19     0.001     
 [CI, 0.16 – 1.02]  
 [CI, 0.55 – 0.89] 
Mean height   152.58 ± 7.21cm            160.8 ± 6.5cm  20.50     0.001       [CI, 7.43 – 9.01]  
Mean GA 39.0 + 1.83 weeks 38.7 + 2.17 weeks 2.56     0.01         [CI, 0.07 – 0.53] 
Birth weight  3.57 + 0.54kg  3.04 + 0.59kg  16.07     0.001       [CI, 0.47 – 0.59] 
 
Table 2: Maternal height, fetal position, and clinical pelvimetry parameter 
                                 CPD (n=588)     SVD (n= 588)   Total (n = 1176)  OR    p value    95% CI  
Maternal height  
≤ 150.0 cm  114(19.4) 474(80.6) 588(100)  
> 150.0 cm  36(6.1)  552(93.9) 588(100)   3.69       0.01 [CI, 2.49 - 5.47]  
Fetal Position  
ROA   246(41.8) 273(46.4)  519(44.1)  
LOA   187(31.8) 204(34.7)   391(33.2) 
DOP   140(23.8) 92(11.6)       
 
232(19.7) 0.59    0.001 [CI, 0.43 -0.81]  
Not documented 15(2.6)  19(3.2)    34(2.9)  
Clinical Pelvimetry  
Adequate pelvis 234(39.8) 280(52.7)   514(87.4)   
Borderline pelvis 208(35.4) 216(31.6)   424(36.1) 0.89        0.31 [CI, 0.67 -1.12] 
Contracted pelvis 76(12.9) nil     76(12.9) 
Not done  70(11.9) 92(15.6)    162(13.8)  
gestational age at delivery predicted 2%. 
Maternal age did not make any signicant 
2
impact, coefcient of determination R  = 0.001 
(1%), F = 1.36, p = 0.24. Multiple regression 
analysis (Table 5) reveals that all the above 
variables predicted only 20.8% of CPD among 
the women. The coefcient of determination 
2 R = 20.8(3.9%), F = 61.36, and p = 0.0001.
Linear regression analysis (Table 5) of the 
independent variables reveal that maternal 
height was the biggest predictor to CPD. 
2Coefcient of determination R  = 0.089(8.9%), 
F= 112.2, p = 0.001. The next predictor was 
f e t a l  w e i g h t ,  p a r i t y ,  c o e f  c i e n t  o f 
2 
determination R = 00.056 (35.6%), F = 68.9, p = 
0.001. parity was next, 3.9%, followed by 
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more cephalopelvic disproportion, than 
those who delivered babies with birth 
weights of 2501 – 3999 grams. Odds Ratio = 
0.22, p = 0.001 [CI, 0.14 -0.33]. Babies 
delivered by women with cephalopelvic 
disproportion had more severe birth 
asphyxia, (APGAR score of 0 – 3 in one 
minutes) than those who had normal 
delivery. Odds Ratio = 2.01      p = 0.008 [CI, 
1.21 -3.35].
Signicantly more women who had 
prolonged pregnancy (GA >40 weeks) had 
CPD, when compared to women whose GA 
2
was ≤ 40 weeks. Yates corrected X  = 21.04, p = 
0.005 [CI, 0.37 - 0.67].   
Fetal sex had no signicant inuence on CPD, 
Odds Ratio = 0.87, P = 0.23, [CI, 0.69 -1.10] 
(Table 3). Women who delivered babies with 
birth weight ≥ 4000 grams had signicantly 
Table 3: Fetal demographic characteristics
 
Parameter                CPD (n=588)     SVD (n= 588)  Total (n = 1176) Odds Ratio p value    95% CI  
Fetal sex 
Females              234(39.8) 254(43.2)    488(41.5)   
Males               354(60.2) 334(56.8)    688(58.5)           0.87           0.23 [CI, 0.69 -1.10]   
 Birth weight 
<1500 grams   nil   8(1.4)           8(0.7) 
1500 – 2500 grams  28(4.8)   60(10.2)       88(7.4)  
2501 – 3999 grams  430(73.1)   488(83.0)    910(78.1)  
≥ 4000 grams   130(22.1)   32(5.4)        162(13.8)  0.22       0.001 [CI, 0.14 -0.33] 
 APGAR score at one Minute 
0 – 3    46(7.8)   24(4.1)         70(5.9)               2.01      0.008 [CI, 1.21 -3.35]    
4 – 6    105(17.9)  91(15.5)       196(16.7)        
7 – 10   429(72.9))  470(79.9)     899(76.4)                                
Fresh still birth 8(1.4)    3(0.5)            11(0.9) 
correlation between birth weight and 
gestational age at delivery with CPD [r = 0.24, 
p = 0.001] and [r = 0.149, p = 0.001]. There was 
no signicant correlation between maternal 
age and CPD.
There is a signicant negative correlation 
between maternal height and parity with 
cephalopelvic disproportion. [r = -295, p = 
0.001] and [r = -197, p = 0.001] respectively 
(Table 4). There is also a signicant positive 
Table 4: Pearson Correlation
                                 Maternal height       Age                parity             GA              fetal weight 
CPD    Pearson Correlation  - 295   - 034  - 197           0. 149   0.24 
           Sig. (2 - tailed)   0.001   0.224  0.001           0.001   0.001 
            N    1176   1176  1176           1176   1176 
 
The inverse correlation between parity and 
CPD has long been established by various 
studies. Studies carried out by Omer 
K a n d e m i r  e t  a l ,  2 0 1 5  s h o w e d  t h a t 
primiparous women in labour have a higher 
occurrence of CPD than women with high 
14parity.  Majority of the women who had CPD 
in this study were nulliparous. This result 
was not surprising because there were many 
teenage pregnancies (age < 19 years) in this 
study. Among the teenagers, 56 (77.8%) had 
CPD, while 16 (22.2%) delivered normally. 
The difference was statistically signicant (p 
= 0.003).
Adverse pregnancy outcome has been 
associated with women of short stature by 
various researchers. Short stature is typically 
dened as an adult height that is more than 
two standard deviations below the mean for 
age and gender. While women in developed 
countries whose height was < 153 cm were 
regarded as short, in developing countries, 
there is no clear cut-off mark. However 
various studies have assumed different cut-
o f f  marks ,  ranging  f rom 155  –  145 
15, - 17
centimeters.  In this study women who 
were ≤ 150cm were classied as short 
statured. It was established in this study that 
women of short stature were 3 times more 
likely to development CPD than those who 
delivered normally.   
A well documented risk factor for CPD is 
occipitoposterior position, it usually occur 
when the occiput fail to rotate to the anterior 
DISCUSSION 
Disparity between the fetal head and the 
m a t e r n a l  p e l v i s  i s  a  v e r y  c o m m o n 
complication in labour. In the absence of 
timely intervention, labour could become 
obstructed. Obstructed labour, a frequent 
calamity in developing countries, is highly 
associated with maternal and perinatal 
mortality and morbidity. Studies have 
proven beyond reasonable doubt that 
identication of women with cephalopelvic 
disproportion (CPD), and early intervention 
could prevent most cases of obstructed 
labour. In Gombe State in Northern Nigeria, 
by far, the leading cause of obstructed labour 
1 2
was CPD, accounting for 83%.  The 
prevalence of CPD in this study was 11.3%; 
3
this higher than the 2.3% reported in Malawi.  
It is possible that the women in that locality 
were constitutionally taller. The value from 
this study correlates more with the ndings 
2
in Enugu , Nigeria as the women there are 
similar in stature. 
Various studies have established a link 
between fetal macrosomia and advanced 
maternal age. The risk of diabetes mellitus, a 
notorious cause of fetal macrosomia is 
increased.   Maternal age does not seem to 
have inuence on CPD in this region, as there 
was no signicant difference in the mean 
maternal age between the study group and 
controls. However, this was not the case in 
Zimbabwe, where advanced maternal age 
(≥35 years) was associated with a relative risk 
13of 2.7.  
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Table 5: Regression analysis
                                            Independent variable             R2                   mean square       F                p value    
Linear Regression analysis  
Dependent variable 
                CPD    Maternal height 0.089  25.64       112.2          0.001 
               Age   0.001  0.34       1.36 0.244 
                Parity    0.039  11.37        47.22         0.001 
    GA at Delivery  0.022  6.53        26.7 0.001  
     Fetal weight  0.056  16.31        68.9            0.001 
Multiple regression analysis 
Dependent variable 
 CPD  All the variables above    20.8  12.22        61.36   0.0001  
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of labour complications, such as CPD and 
5increased caesarean section rate.  In this 
study, Babies with birth weight ≥4000 grams 
were assumed to be macrosomic, and women 
who delivered babies with birth weight ≥ 
4 0 0 0  g r a m s  h a d  s i g n i  c a n t l y  m o r e 
cephalopelvic disproportion than those who 
delivered babies with birth weights of 2501 – 
3999 grams. This is in conformity with what 
1was obtained in other studies . This study has 
also demonstrated that fetal sex has no 
signicant inuence on CPD. 
Linear regression analysis was done to 
d e t e r m i n e  t h e  e x t e n t  t o  w h i c h  t h e 
independent variables predict cephalopelvic 
disproportion among the parturients. 
Maternal height was found to be the biggest 
culprit, accounting for 8.9% of the cases. This 
was similar to the ndings obtained by 
5
Liselele el al , where maternal height was 
found to be the most associated variable. The 
next predictor variable was birth weight, 
accounting for 5.6%, followed by parity 3.9%. 
Gestational age at delivery predicted 2%, 
while maternal age did not make any 
signicant impact.
Multiple regression analysis revealed the all 
the above mentioned variables combined, 
could predict only 20.8% of CPD among the 
parturients. It is possible that contracted 
pelvis and occipitoposterior position could 
be the biggest predictors in this study, but 
linear regression could not be done because 
data on these variables was incomplete. Data 
concerning 162(13.8%) parturient on clinical 
pelvimetry, and 34(2.9%) cases of fetal 
position was not documented in the case 
notes.
CONCLUSION 
T h e  p r e v a l e n c e  o f  c e p h a l o p e l v i c 
disproportion in our study 11.3%. Short 
stature is independently associated with an 
i n c r e a s e d  r i s k  o f  c e p h a l o p e l v i c 
disproportion and intrapartum caesarean 
section in Nigerian women. It is the most 
position, often resulting in deep transverse 
arrest. Labour may be unduly prolonged, 
and very often results in CPD. More 
commonly, internal rotation may be 
accomplished, resulting in spontaneous 
vaginal delivery. Studies done by Wendy J. 
Carseldine  in Australia in 2013 have proven 
that  occ ip i toposter ior  pos i t ion  was 
responsible for 68% of cases of caesarean 
10
section in labour . In this study, only 19.7% 
were found, but it was statistically signicant. 
The value of clinical pelvimetry as a veritable 
tool to predict cephalopelvic disproportion is 
often in doubt. Many studies have infact 
disputed its usefulness; as labour outcome 
often does not correlate with its ndings. 
However clinical pelvimetry is being practice 
6,11routinely in most centers in the world.  In 
this study, 100% of the women with 
contracted had CPD, and were delivered by 
caesarean section. However women with 
borderline pelvis did not have signicantly 
more CPD than those with normal pelvis. 
When pregnancy has exceeded 40 weeks 
gestation, the fetal weight tends to increase 
exponentially. Studies have established a 
clear link between CPD and gestational age 
>40 weeks, and caesarean section for 
cephalopelvic disproportion was indicated in 
60% of operations among women with 
postdate in Chicago [
18
Carl Cucco et al] . This 
concept has been vindicated in this study, as 
there was statistically signicant difference in 
the rate of CPD between women whose 
pregnancies were prolonged, and those who 
delivered at 40 weeks or less.  
One of the most documented factors that 
militate against successful Spontaneous 
vaginal delivery is the weight of the fetus. 
Fetal macrosomia very often pose wider 
dimensions of the fetal skull on the maternal 
pelvis, leading to disparity and cephalopelvic 
disproportion. Studies carried out by Hong 
J.U et al has demonstrated that fetal 
macrosomia was associated with a high rate 
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10. Carseldine WJ, Phipps H, Zawada SF, Campbell 
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occiput posterior position in the second stage of 
labour increase the operative delivery rate? Aust 
N Z J Obstet Gynaecol. 2013 Jun;53(3):265-70. 
doi: 10.1111/ajo.12041. Epub 2013 Jan 24.
11. S. T. Sule and B. I. Matawal. Antenatal clinical 
pelvimetry in primigravidae and outcome of 
labour. Annals of African Medicine. Vol. 4, No. 4; 
2005:164 – 167.
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13. TSU VD. Maternal Height and Age: Risk Factors 
for Cephalopelvic Disproportion in Zimbabwe. 
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B, et al. (2015) The Effect of Parity on Labor 
Induction with Prostaglandin E2 Analogue 
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Maternal height, shoe size, and outcome of 
labour in white primigravidas: a prospective 
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18. Cucco C, Osborne MA, Cibils LA. Maternal-fetal 
outcomes in prolonged pregnancy. American 
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161, Issue 4, October 1989, Pages 916-920.
important predictor of cephalopelvic 
disproportion. Other identied predictors 
include prolonged pregnancy,  foetal 
macrosomia and nulliparity. We advocate for 
an early recourse to caesarean section to avoid 
undue morbidity.
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